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Abstract
Hospital scheduling and staffing practices are linked to patient safety, nurse satisfaction,
and cost outcomes (Steege & Rainbow, 2017). Staffing, while complex, is ultimately central to
the overall success of the hospital. Demands to eliminate events that cause death or serious
harm, produce high patient satisfaction scores while maximizing workforce productivity, test any
administrator’s skillset. Providing qualified staff in the right place at the right time can be
challenged by restrictive union contracts, variable patient acuities, staff attendance, and
mandated staffing ratios. These demands may lead to overtime utilization. There is a growing
understanding of the negative effects of healthcare worker fatigue on patient outcomes (IOM,
2004; Stimpfel & Aiken, 2013). The impending nursing shortage has the potential to exacerbate
the problem of high quality care delivery and could lead to devastating impacts to the profession
as well as patients. Though Kaiser Permanente (KP) is generally known for being a healthcare
trailblazer, staffing technology was lagging. The purpose of this project is to prepare KP nursing
for transformative change with web-based hospital scheduling and staffing. This work addresses
the readiness for deployment across the KP system. Complexity and change theories frame this
project. Hospital staffing epitomizes complexity. This planned change provides a road map for
other nurse leaders to navigate the lessons learned. Satisfaction surveys from 222 nursing staff
receiving training in the new technology reveal a favorable intent for technology adoption.
Future work will focus on the impact realization of nurse-sensitive outcome indicators and
registered nurse overtime.

Key Words: Scheduling, Staffing, Roster, Web-based Technology, Safety, Fatigue,
Satisfaction
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Introduction
The effects of staffing practices impact nearly every aspect of the care delivery system
and are associated with hospital efficiency, safe care delivery, workforce retention, and financial
performance (Douglas, 2009). The fundamental domain of “staffing” includes the act of
appropriately matching patient needs with care givers holding the appropriate skill set delivered
to the right location, at the right time.
Excellence in staffing is a dynamic, evidence-driven process that results in the efficient,
effective use of qualified staff and the stewardship of resources to achieve the best
possible outcomes for patients, their families, the workforce, and the organization in
which care is delivered. (Douglas, 2008, p.3).
Advances in the area of hospital staffing have been slow to be realized and poorly
adopted, leaving behind the possible benefits of data collection, business intelligence tools, and
evidence-based knowledge on staffing strategies, budgets, and practices. Technology allows us
to collect large volumes of data that has historically been captured on paper and then sent to a
recycling bin or file cabinet. Kerfoot (2015) noted that it is virtually impossible to transition
healthcare staffing from opinion-based practices of the past to data-driven models of the future
without the use of technology. As an example, a simple schedule of 21 nurses working in a
single nursing unit over a month, each nurse working 20 days, produces approximately 1.6
million schedule iterations (Eastaugh, 2012). The sheer volume of possibilities makes manual
processing inefficient at best. Recent technological advancements provide an opportunity for
hospitals to manage the complexity of scheduling and staffing practices. Administrators must
lead the way through ever changing reimbursement models, work to improve patient satisfaction
indicators, affect hospital quality metrics, and close the labor shortage gap during a time of
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political unknowns of healthcare reform. The demand for care, coupled with comorbidities of an
aging population, and a diminishing supply as baby-boom nurses retire, has led to stress on
healthcare systems across the nation. By the end of January 2016, the volume of open health
care jobs outflanked hires by approximately 500,000 (Faller & Gogek, 2016). The average age
of the registered nurse is 50 years or greater (American Association of Colleges of Nursing
[AACN], 2017). Estimates of a pending nurse shortage continue, and range between 300,000 to
1 million (Juraschek, Zhang, Ranganathan, & Lin, 2012). The Bureau of Labor Statistics (2015)
has projected the need for over 600,000 replacement nurses by 2024 with an estimated nursing
vacancy rate of 1.09 million.
The National Academies of Medicine, formerly the Institute of Medicine (IOM), issued
an awakening call that resonated in a report that revealed staggering numbers of up to 98,000
annual patient deaths in the US are due to medical errors (IOM, 2000). This report was followed
by a series of publications under the same commission that underscored the importance of
nurses’ work environment having a direct impact on patient safety. As principle caregivers to
hospitalized patients, nurses are inevitably linked to patient safety (IOM, 2011). This
commission concluded that there was an “unavailability, incompleteness, and unreliability of
nurse staffing data in the United States and a weakness of tools for measuring nursing workload
and predicting hospital staffing needs” (IOM, 2004, p. 180). A large part of this shortfall resides
in the general use of manual processes that do not allow for data collection and thus analysis.
Mensik and Nickitas (2015) called on hospital administrators to use electronic staffing and
scheduling systems that assist in matching patient needs with provider skillsets. They concluded
that this transition is essential to impact staffing-related injuries and deaths.
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As healthcare experiences a supply-demand misalignment, hospital administrators may
look to additional hours beyond the scheduled shift or add extra shifts in the nurse’s work week
to close the gap. Many of these extra shifts may result in excessive hours in the work week
driving overtime pay distribution. Technology may aid healthcare leaders in managing this
complexity.
The 21 not-for-profit acute care hospitals of Kaiser Permanente (KP) Northern California
(NCAL) provide care for approximately 2,700 admitted patients on any given day. The
organization’s mission is to provide affordable high quality care for its communities and
members served. This is operationalized through the three synergistic arms of the organization:
the Permanente Medical group of providers, the insurance plan, and the hospital structure. The
organization is known for being a healthcare innovator. This stems from its shipyard roots of
offering preventative health coverage during the World War II era (Kaiser Permanente, 2017).
The organization was the national leader in embracing the electronic health record (EHR); it was
visionary in building the Sidney R. Garfield Healthcare Innovation Center where technology,
space, and workflows come together to transform care delivery. The geographic footprint of the
KP NCAL region spans from Santa Rosa to Fresno, covering over 200 miles as depicted in
Appendix A.
Problem Description
With a background understanding of the impact of staffing on nurse satisfaction, care
outcomes, and cost, this project focuses on the readiness of technology acceptance in the
deployment of a web-based staffing and scheduling solution. The KLAS research report (Egbert
& Paxman, 2016) points to features such as self-service, mobility, predictive analytics, and
acuity tools in overall scoring of new staffing technology products. KP has not kept pace with
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leading industry practices or technological advances in this space. The result has yielded
inefficiency, high cost, and risk to the organization and its employees when compared to national
standards. The NCAL region is under hired and is carrying nearly double the rate of registered
nurse (RN) overtime when compared to national benchmarks. The legacy system does not
accept data file feeds, requiring data input into the system by manual keyed entry. The lack of
system interoperability between human resources (HR) and time and attendance (TIME) systems
lends itself to human error from manual data entry. Shadow systems of duplicative HR
information such as work shift and FTE reside in the application. These shadow systems often
conflict with the HR systems of record.

The resulting impact is that the employee is either not

working to their full obligation or their benefit distribution is not being accurately prorated. Data
exports from the current staffing system are delivered in text file format, requiring further
manipulation for any meaningful analysis. Each medical center has experienced drift in standard
staffing practices. This has resulted in inconsistent interpretation and enforcement of union
contracts, union grievances, and added labor costs. All available scheduling codes within the
staffing system have been utilized, challenging the organization to keep up pace with pay
practices within California’s complex and changing labor laws. The current scheduling and
staffing system has been in use for over three decades and operates on the antiquated technology
of disk operating system (DOS).
KP has a history of resistance between the corporate union representing the professional
nursing staff partnering together on new initiatives. This has resulted in slow adoption to change
across the organization, especially when represented staff are affected. As an example,
documents outlining the need for change to both the staffing and patient classification systems
can be found dating back more than a decade. KP Schedule, a web-based scheduling and
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staffing system, when fully deployed across KP will affect 20,000 employees in NCAL, of which
approximately 12,000 are nurses. The deployment timeline begins during a bargaining year
between KP and the nursing union. This contributes another layer of complexity to the problem
at hand.
The McKesson legacy system, ANSOS OneStaff®, operates off of individual hospital
platforms and as such, the medical centers view of employees worked hours is limited to the
home hospital. This restricted view may contribute to overtime if an employee elects to pick up
additional shifts in an adjacent hospital within the system. Users of the legacy technology have
identified shortcomings including the following: a) lack of transparency, b) system limitations
such as an exhaustive use of all available scheduling codes, c) manual processes of keyed data
entry, and d) variation across medical centers. See Appendix B.
Internal data has revealed that RN non-holiday overtime rates are nearly two times the
industry standard (Labor Management Institute [LMI], 2016). A generally accepted overtime
benchmark is 5% of productive hours (LMI, 2016). KP is experiencing an average RN overtime
rate of 9% of productive hours. The overarching project has identified RN overtime as a proxy
measure of nurse fatigue. This proxy is based off of seminal work commissioned for American
Nurses Association (Avalere Health LLC, 2015) which called for restrictions in mandatory
overtime. The literature indicates that the impact of fatigue on care delivery may result in a
three-fold increase of medical errors (Ellis, 2008) with a demonstrable inverse relationship
between extended shift length or work hours in the week and patient outcome (Clendon &
Gibbons, 2015; Stimpfel, Sloane, & Aiken, 2012; Martsolf et al., 2014). Also noted is the
impact of prolonged work hours on increased occupational injury rates (de Castro et al., 2010).
Nurse satisfaction has been shown to be negatively affected with excessive work hours
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(Leineweber et al., 2016; Saber, 2013; Stimpfel & Aiken, 2013). Collectively, these factors
present a compelling case for change. The solution of deploying a web-based scheduling and
staffing technology is intended address patient safety, organizational cost, and employee
satisfaction. While client server-based systems provide more control of both the software and
the data, web-based solutions are seen as more agile, saving time and cost. KP ultimately elected
to retain the benefits of both by internally hosting the web platform on its cloud-based servers.
Lewin’s change management framework provides a foundation for change and assists in
unfreezing the current state (see Appendix C). Organizational learning from prior technology
deployment and adoption by end-users was sought to inform the change process. The most
relevant learnings for a system-wide solution deployment of this magnitude involved the EHR
roll out nearly a decade ago therefore a considerable amount of work may be required to
facilitate change.
Available Knowledge
A review of available evidence was conducted within the following databases: CINAHL,
Cochrane Library, Pubmed, ABI/INFORM with the key words: fatigue, staffing, technology
acceptance, and nurs*. The search was limited to peer reviewed articles published in English
between the years 2005-2017. The initial search yielded 797 results. Articles considered for
inclusion reported on quality and safety aspects of nurse staffing, cost outcomes, and technology
acceptance of hospital nursing staff. A review of abstracts eliminated articles based on staffing
ratios and overall working conditions. Twenty articles were selected based on relevance. The
John’s Hopkins Nursing Evidence-Based Practice (JHNEBP) and the JHNEBP Non-Research
Evidence Appraisal Tools (Johns Hopkins Hospital/The Johns Hopkins University, 2012) were
utilized to critically appraise the level and strength of studies in this search. Five of the studies

READINESS FOR IMPROVING SAFE CARE DELIVERY THROUGH TECHNOLOGY

14

included are quasi-experimental in design as they lacked random assignment and were used to
evaluate causal impact of an intervention on a target population. The remaining nine
observational studies had a non-experimental design; six were categorized as non-research
articles. Overall strength ratings on the JHNEBP Research Evidence Appraisal Tool and the
JHNEBP Non-Research Evidence Appraisal Tool ranged from a level II –V and quality ratings
mainly carried a good, or “B” rating. Limited sample size and the inability to address
confounding variables were frequently noted as study limitations. With the underpinnings of
nurse fatigue as a contributor to patient harm, technology in nursing was explored to understand
its impact on staffing effectiveness, workforce flexibility, and adoption of use.
Thematic review. A review of articles retrieved supports three overarching themes
surrounding the use of technology for hospital scheduling and staffing. 1) fatigue results from
excessive shift length or hours worked in the week and plays a significant role in patient
outcomes and staff wellbeing (Ellis, 2008; Lobo, Fisher, Peachey, Ploeg, & Akhtar-Danesh,
2014; Stimpfel & Aiken, 2013; Trinkoff et al., 2011). 2) technology provides superior accuracy
and efficiency than traditional human processes (Adams, Kaplow, Dominy, & Stroud, 2015;
Drake, 2013; Leineweber, et al., 2016; Maenhout & Vanhoucke, 2013; Wright & Bretthauer,
2010; Wright & Mahar, 2013). Technological benefits become more important when looking at
opportunities of scale across a system of multiple hospitals. 3) the intended benefits of a new
solution can only be realized if end-users accept and use the new technology (deVeer, et al.,
2011; Hansen et al., 2015; Kaye, 2017; Kerr & Timony, 2009; Putzer & Park, 2010; Strudwick,
2015). These themes are presented in the synthesis table (see Appendix D).
Fatigue. Overtime, by definition, is work in excess of the scheduled hours, work hours
beyond 40 hours in a week, or work in multiple consecutive days. Multiple publications have
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documented quality and safety risks associated with extended shift length or worked hours (Ellis,
2008; Institute of Medicine [IOM], 2004; Lobo, Fisher, Peachey, Ploeg, & Akhtar-Danesh, 2014;
Martsolf et al., 2014; Stimpfel & Aiken, 2013; Trinkoff et al., 2011). Overtime, therefore, has
been identified as a proxy measure for fatigue. Ellis (2008) revealed that only a fraction of
scheduled eight-hour shifts were actually completed as planned; the vast majority of scheduled
shifts exceeded the intended length. These findings were not isolated, and occurred on a routine
basis. Recommendations for nurses and employers of nurses were provided after a systematic
review of literature from the nursing profession as well as industries outside of healthcare.
Resulting recommendations included were nurse self-monitoring, employer imposed
environmental changes, and policy changes to limit extended work hours and consecutive days
of work. Also, noted in the report, was the necessity to plan for adequate numbers of nurses with
utilization of flexible hours by part time and partial shift allocation employees.
Trinkoff et al. (2011) conducted a non-experimental cross-sectional survey of 633 nurses
in North Carolina and Illinois. Work schedule was found to be related to mortality when
controlling for staffing levels and hospital characteristics. Significant findings were reported in
deaths from pneumonia in hospitals where nurses had long work hours and lack of recovery time
away from work. Death from abdominal aortic aneurysm and congestive heart failure increased
when nurses worked while ill. The most significant finding was the correlation between the lack
of recovery time from work and all causes of death. Recommendations from this work focused
on improving work schedules as well as offering alternatives to 12 hour shifts and enforcing
break utilization.
Stimpfel and Aiken, (2013) conducted a non-experimental secondary analysis of a multistate survey linking hospital administrative data and a voluntary survey of more than 22,000
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registered nurses. Nurses reported on their shift duration, satisfaction with work schedule, and
their assessment of the overall care delivery quality. The most common shift length reported was
12 to 13 hours. Despite nurses stating satisfaction with longer than eight-hour shift lengths,
results indicated statistically significant correlations in inadequate quality of care perceptions
with shifts greater than 12 hours and safety concerns when shift lengths ranged from 12 to 13
hours. Beyond 13 hours the results degraded further.
Martin (2015) conducted a non-experimental survey (n=9) to assess nurse fatigue and
shift length. Fatigue was measured using the occupational fatigue exhaustion/recovery scale
(OFER) and shift length. Volunteers had shift lengths altered from 12 hours to eight hours for
four weeks. While sleep increased on average 22 minutes per day on the eight-hour shift, work
hours also increased an average of 51 minutes per week. The small sample size was a limitation
of this work that limits its power.
Clendon and Gibbons (2015) performed a systematic review of literature around nursing
shift length and errors in nursing care delivery. Errors included self-reported mistakes,
incomplete care delivery, and adverse quality outcomes. Interventions were categorized by
Benner’s taxonomy of error. The review was based on the Joanna Briggs Institute process and
included 5,429 publications of which 13 studies were deemed to have high enough quality. Six
of the studies reported a significant number of nursing errors for nurses working shifts more than
12 hours; three studies reported no difference based on shift length. Four of the studies revealed
an increased error rates with shifts up to eight hours. This work suggests a link between 12 hour
shifts and an increased risk for error. The authors recommended that hospital administrators
review scheduled shift lengths and consider changing shifts to eight or ten hours. When limiting
the shift length is not possible, the authors went on to recommend providing schedule pattern
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breaks to maximize recovery time away from work. Limitations to this work included a broad
definition of error rates. Confounding factors such as fatigue, stress levels, hand-off processes,
skill mix, and scheduling practices were not addressed in this work.
While shift length and adequacy of resources have been key findings of numerous
studies, Yankovsky, Gajewski and Dunton (2016) reported that nursing efficiency and quality
care can coexist. In a non-experimental study using the national database of nursing quality
indicators (NDNQI) from 1,217 hospitals across 19 quarters (2007-2011), a population of 7,355
was included. Hours per patient day (HPPD), fall rate, and pressure ulcer rates were assessed in
adult service lines using data envelopment analysis (DEA), a non-parametric method to measure
operations efficiency. Over the length of time of this study, RN staffing increased and licensed
practical nurse (LPN) staffing decreased, resulting in overall greater efficiencies with more RN
and fewer LPN care hours; nurse-sensitive indicators of patient falls and pressure ulcers
decreased. The researchers concluded that DEA is an improvement over traditional efficiency
metrics. Because the large data set may over represent large hospitals, the findings were not
generalizable.
Technology and mathematical underpinnings in staffing. Fundamentally, informatics
is a science that utilizes computers to process information ("Informatics," 2016). Information
technology (IT) provides a venue for data collection and the tools to house and aid in the
necessary analyses for effective decision-making (Kaminski, 2015). At its best, there is an
overlap within the disciplines of information systems, IT, computer science, and statistics.
Within healthcare environments, the goal of health IT is to leverage computers to improve care
delivery. These improvements may manifest themselves by improved patient outcomes, added
safety measures, and/or improved efficiencies. Two studies (Drake, 2013; Maenhout &
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Vanhoucke, 2013) focused on the use of technology and mathematical modeling to assess the
efficiency and the effectiveness of compliance to hospital staffing policies. This area of
investigation is important as hospital labor costs often represent over 50% of the operating
budget (Schouten, 2013). Efficient utilization of nursing resources is an essential aspect of
hospital operations management.
In a quasi-experimental study, Maenhout and Vanhoucke (2013) examined the effects of
scheduling policy changes on a.) schedule quality, b.) schedule efficiency, c.) schedule
effectiveness and d.) nurse satisfaction. Data were collected on nurses employed in three wards
of a not for profit university hospital in Belgium. The variables included nurse wage costs, fulltime equivalent mix, shift length, shift start times, nurse competencies, staff schedule
preferences, unit coverage requirements, and shift scheduling policies. A computerized
scheduling problem generator was used to test staffing and scheduling scenarios of cross unit
utilization, minimum work stretch, and part-time versus full-time workforce mix. While the
sample size was small (n= 80), study findings concluded that staffing and scheduling multiple
nursing units simultaneously maintained quality care delivery while leading to improvements in
cost expenditure, and staff satisfaction. Limitations of this work include a limited sample size
which may not yield results generalizable beyond the population studied.
Drake (2013) performed a three-year longitudinal study to understand the effects of
implementation of an electronic nurse rostering (scheduling) system over 42 roster periods across
15 nursing wards. The study was completed in an 800-bed private hospital in Malaysia. Linear
regression analysis was used to understand effects of the independent variable of technology on
the dependent variable of schedule rule integrity. The following scenarios were analyzed: a)
number of staff requests to scheduling rule compliance, b) number of shifts assigned using the
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electronic system to number of scheduling rules broken, c) number of shifts assigned manually to
number of scheduling rules broken, and d) number of schedule changes made after schedule
approval to number of scheduling rules broken. Findings revealed that the use of the electronic
rostering system had less scheduling rules broken. It also revealed that nearly half of the nurse
managers continued to manually roster staff. One hypothesis for this continued manual practice
was that the tool did not differentiate between the significance of the rules. In other words,
nurse managers may have chosen to manually roster to discount rules they deemed as
unimportant. The author noted a limitation of this study included the use of Microsoft Excel as
the statistical analysis tool. Attrition in the units over the three years may also have played a
contributing role to an underestimate of the relationship between variables. This research
indicated a need for further data collection from other facilities before results could be
generalizable.
Wright and Bretthauer (2010) conducted a quasi-experimental study based on a structural
flexibility framework. They studied staffing models, resulting labor costs, and nurse satisfaction
across three nursing units in a 526-bed non-profit hospital in the mid-western United States (US).
Using CPLEX schedule optimizing software and algorithmic formulas, an analysis of increased
demand was assessed against: a) myopic or closed unit-based staffing, b) use of an internal float
pool, and c) use of externally supplied agency registered nurses (RNs). Comparatively, the
internal float pool strategy yielded a 16.3% lower cost than use of agency RNs and fewer
undesirable shifts as reported by unit based nurses. The use of agency RNs showed a reduction
in staff overtime at an overall labor cost over the myopic model by 0.7%. Implications are that
technology can assist in meeting the supply-demand mismatch while mitigating overtime
utilization and enhancing schedule desirability thus reducing nurse attrition. Limitations of this
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study include a lack of statistical rigor as results were reported as a general percentage
improvement in overall cost. The authors offered the need for additional study to further the
body of knowledge in flexible hospital nursing workforce utilization.
Maenhout and Vanhoucke (2013), Wright and Bretthauer (2010), and Wright and Mahar
(2013) all utilized simulated problem instance simulation generators and not actual operational
work schedules. This is notable as the number of confounding variables of daily staffing
decisions include the complexities of hospital policies, the application of contract language for
multiple unions, federal and state regulations, a variability within the work force, changing
hospital census, and patient acuity.
Expanding upon earlier work, Wright and Mahar (2013) performed a quasiexperimental study of centralized versus decentralized nurse scheduling in two non-profit
hospitals of 247 and 526 bed capacities in the mid-western US. Five hundred and twenty-two
data instances were analyzed over a 90-day time frame using linear analysis to study the
dependent variables of cost and schedule preference to an independent variable of centralized
scheduling. CPLEX optimizer software was utilized. As in the prior work, results were only
reported as a general percentage improvement to the control group and revealed an average
improvement of 10.7% in labor costs, reduction of overtime expense by 80% and reduction of
undesirable shifts by 34%. Confounding constraints of consecutive shifts and consecutive days
off were not addressed in this study.
Adams, Kaplow, Dominy, and Stroud (2015) conducted an organizational non-research
quality improvement project evaluating the efficacy of an internal float pool across six hospitals
and one clinic in the Atlanta, Georgia area. The goal of this project was to provide an additional
7,200 hours of coverage per quarter and thereby reducing reliance on external contingent
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workforce. The findings were favorable in meeting and exceeding the intended targets and
reducing agency hours by 70% of baseline. Additionally, cost savings were realized by
decreasing overtime by 5,322 hours as well as an overall reduction on orientation time.
Leineweber, et al (2016) performed a non-experimental survey of 23,076 RNs in 384
hospitals spanning 10 European countries. The survey looked at nurse practice environment
using the PES-NWI-R tool, schedule flexibility, and intention to leave the workplace and/or the
profession of nursing. Findings revealed that the intention to leave the profession was largely
dependent on individual factors such as age and years of service while intention to leave the
workplace was largely dependent on work environment, such as impact on staffing and resource
allocation, nursing inclusion in hospital affairs, and nurse-physician relationships. Significant in
the intent to leave the work place was also the effect of overall work schedule flexibility. A
higher proportion of nurses who were satisfied with their work schedule flexibility had lower
odds of leaving their work unit. This work assists in the understanding the multiple inputs,
including the work schedule, on the intent to leave the job or the profession.
The above studies, in aggregate, support technology applied modeling to accurately
identify the most effective utilization of resources within and between multiple hospitals. Use of
scheduling and staffing technology may enhance nurse satisfaction, improve efficiencies and
favorably impact labor costs (Adams et al., 2015; Drake, 2013; Maenhout & Vanhoucke, 2013;
Wright & Bretthauer, 2010; Wright & Mahar, 2013). Little evidence was found regarding the
general acceptance or the effects specific to web-based staffing technology across hospital
systems.
Technology acceptance. The legislative imperative for hospitals to embrace electronic
medical records (Office for Civil Rights [OCR], 2013) has provided hospitals and health care
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systems access to large data sets that were not previously available. About one third of the more
than 5,000 hospitals in the United States have automated staffing and scheduling systems (CristGrundman & Mulrooney, 2011). The use of technology as a tool in hospital staffing and
scheduling provides the benefits of agility, speed, and accuracy superior to human computational
analyses. Technology, when utilized, may assist by assessing staff characteristics such as work
pattern, time off requests, patient census, and staff availability. Appropriate allocation of
staffing is fundamental; a greater understanding what influences the success of new technology
deployment becomes critical to the use of such technology (deVeer, Fleuren, Bekkema, &
Francke, 2011).
Kerr and Timony (2009), in a non-experimental exploratory survey at a 600-bed teaching
hospital in Dublin, Ireland, reviewed staff experience in rostering, identification of the most
important aspects of rostering, and the overall benefits of the roster. The response rate (n=50) of
the nurse managers, bedside RNs, and clerical staff participants was 80%. The survey was
conducted through zoomerang®. Thematic analysis was performed; statistical analysis of data
was not reported. Findings revealed that rostering is a complex process; the majority of
participants (85%) would choose electronic systems over paper-based systems.
Putzer and Park (2010) conducted a non-experimental survey of RNs from two
community hospitals in the Southeastern US. The study assessed the dependent framework
variables of technology acceptance model (TAM) and diffusion of innovations (DOI) to assess
attitude toward smartphone use in the hospital work setting. There was no relationship
demonstrated between the behavioral intention to use a device and actual smartphone use,
however observability of use, compatibility with healthcare technology, and relevance to job
were each identified as significant indicators of smartphone adoption. This study provides an
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understanding of innovation characteristics, in this case versatility, portability, and relevance to
the work setting, when understanding technology adoption that may be applied to the field of
staffing. Limitations of the study included a response rate of 40% which yielded a relatively
small sample size. The geographic area was also limited.
DeVeer, et al. (2011) conducted a non-experimental survey of nurses and nursing
assistants (n=1,018) in the Netherlands. The survey, yielding a 67% response rate, focused on
experiences with newly introduced technology. Nearly half of respondents had exposure to new
technology over the prior three years and rated the introduction of new technology as good or
very good. Findings revealed that when nursing staff had a perceived ease of use or that the
technology was beneficial to the patient, uptake was enhanced. Training and coaching was noted
to be the primary factor associated with successful deployment. IT support or a help desk
enhanced the perceived ease of use. This article provided insight into nursing perceptions of
technology including the importance of training. It further supports prior publications that have
identified determinants of technology acceptance such as usability, reliability, and utility.
Hansen et al. (2015) conducted a pre/post survey using a quasi-experimental research
design to assess job satisfaction, social climate, and working hours after implementation of a
self-rostering technology across three distinct employee groups (n= 1,070).

Two of the three

groups studied included staff represented by organized labor. Data related to job demands and
general job satisfaction was collected using the Copenhagen Psychosocial Questionnaire. Social
climate was assessed using the Negative Acts Questionnaire. Social support from colleagues’
post intervention increased significantly when compared to the reference group. The overall
response rate was 64%. The sample was of significant size; findings were adjusted for age and
gender. Limitations included non-randomization of the population studied.
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Kaye (2017) conducted a review of literature for nurses’ perception of new technologies
specific to barcode medication administration, EHR, and nursing clinical decision support
acceptance. The search yielded 496 results of which 14 were found to meet the inclusion
criteria. Principal determinants to acceptance of new technology was peer support and perceived
ease of use. Altered workflows that impacted job efficiency was the primary barrier to
technology acceptance. Age was also noted to have a negative correlation to acceptance in five
of the studies. Limitations included a lack of peer-review process for half of the studies as well
as the limited number of studies and small sample size of some of the studies.
Strudwick (2015) performed a literature review for nurses’ predictive use of healthcare
technology. The review included 20 studies with significant relevance to understand technology
acceptance. The result revealed that a modified TAM best explains nurses’ acceptance which
includes the following variables: perceived ease of use, perceived usefulness, perceived impact
on patient safety, facilitating conditions that remove barriers, individual personality traits such as
optimism, computer anxiety, job relevance, social influence, and experience in the nursing role.
This work is relevant in understanding the nurses’ complex work environment and end-user
characteristics when deploying new technology.
The “sharing economy” is a social, economic, transactional system that links consumers
with providers via the internet and smart devices ("Sharing economy," 2017). Estimates of
contingent workers in 2015 was reported at 44 million in the US, representative of 29% of all
workers (Gregoire & Thiyagrajan, 2016). The ability to have visibility of need with resources
facilitates an Uber®-like workforce flexibility (Rosenblat, 2016). Efficient utilization of the parttime and contingent (temporary and on-call) workforce may ultimately decrease the reliance of
excessive work hours from permanent staff and thus influence safe care delivery through fatigue
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mitigation. The literature would suggest that current hospital scheduling processes are not
sustainable, and ripe for innovative change. Healthcare staffing is an $11.1 billion industry in
the United States with 7% niche growth rates in 2016 (Harris Williams & Co., 2015). Overall
advancements in technology, coupled with the market need for additional workforce, makes the
healthcare industry favorable in the life cycle for innovation.
Nursing staff are a significant portion of the hospital workforce, it is therefore important
to understand their perceptions of new technology. Acceptance, or lack thereof, may have
significant impact on the project. A better appreciation of technology acceptance may assist in
planning for new technology deployment. The new KP application will provide self-service
features, portability/mobility, and transparency of the transaction. These design features may
address key elements of what is understood from technology acceptance such as usability,
convenience, utility, and efficiency.
Specific Aim
The aim of this project is to prepare a large multicenter hospital organization for a webbased staffing and scheduling technology deployment and answer the following question: Within
two sites of a system of multiple acute care hospitals (population), does the introduction of a
web-based hospital scheduling and staffing technology (intervention), when compared to the
legacy client-server-based system (comparison), improve nurse satisfaction (outcome) at the
conclusion of new system training (time)?
Rationale
Theoretical framework. Complexity theory and change theory are the framework
utilized for this project. Complex adaptive systems, such as healthcare organizations, bring
together nonlinear processes from multiple inputs to supply information and incentives which
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results in system response (Rouse, 2008). A basic example of this is the inputs of admissions,
discharges, and transfers to a nursing unit, variability of patient illness burdens or acuity, and the
dynamic nature of the staff themselves by way of sick calls or no-shows. These inputs result in
the system response of additional shifts booked or floating qualified staff where needed and, as a
result, affects the system as a whole is impacted as well as the possibly downstream effects of
safe care delivery, cost, and nurse satisfaction. Complexity theory is grounded in mathematical
science and strives to understand or unravel the effects of the many parts of the system to the
whole (“The Information Philosopher,” n.d.). Nurse leaders, as part of the professions’ social
mandate, must provide for adequate human capital resources to protect patient safety while
addressing staff competency, nursing preferences, regulatory and union requirements, as well as
cost (Sabet, 2005).
Kurt Lewin, often recognized as the “father of social change theories” (Kaminski, 2011,
p.1210) developed a simple guide to planned change. The model includes three separate steps of
the change process: unfreezing, change, and refreezing. This theory was selected because of its
simplicity and solid track record of use in the nursing profession. Lewin expanded his theory to
identify that both driving and restraining forces are involved in change management. Lewin’s
theory explains that forces can be positive, propelling the individual or system toward change or
negative, propelling us away from change. In the center, is the status quo, which can be
influenced by the driving and the restraining forces. Driving forces toward change include
system shortcomings of the McKesson legacy system as well as enhancements with more current
technology. Restraining forces included changes to existing workflows, advanced age of the
workforce along with computer anxiety, language barriers, and inexperience of the training team.
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This forcefield analysis was considered throughout the project plan. Driving and restraining
forces are depicted in Appendix E.
Methods
Context
KP has an opportunity to drive innovation in the space of hospital scheduling and staffing
to become the healthcare industry leader. An internal assessment of staffing office managers
identified current issues including excessive overtime, lack of standard workflows, antiquated
software, and drift in standard staffing office practices. Included, were system limitations
affecting the ability flex the workforce across medical centers and lack of sufficient scheduling
codes to keep pace with changing payroll rules and regulations. Current processes are manual
and paper-based. Existing workflows within the hospital staffing offices are complex and person
dependent lending to the desire for future state data integration (see Appendix F). Identification
of the gaps played a role in the first phase of the change process. A summary view of principal
leading practices in hospital scheduling (see Appendix G) and hospital staffing practices (see
Appendix H) is illustrated showing KP’s relative position to benchmark practices. This
assessment identified KP as lagging in each leading practice. Areas of scheduling with the
greatest opportunity for improvement included standardized policies and practices, system
configuration to facilitate standardized policies, and use of technology to process schedule
changes. Within staffing, the areas with the greatest opportunity to improve were system
integration with time and attendance technology and a decreased reliance on premium pay, such
as overtime and third weekend penalty pay. The results were shared with executive leaders at the
parent corporation to facilitate the message of need change.
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Lessons from other industries. Lessons from the airline industry support the use of
predictive analytics and automated scheduling and staffing processes. As technology advances,
opportunities to leverage leading practices within and external to the health care industry exist.
A review of innovative scheduling and staffing in the airline industry and in call centers was
reviewed. Key findings in the airline sector speak to the importance of technological automation
where possible, matching supply and demand (see Appendix I). Lessons from the call center
industry demonstrated the need for robust forecasting of demand while consideration is given for
skill mix and variable characteristics, such as illness burden of the patient. These lessons are
depicted in Appendix J.
Stakeholders and Market Segmentation
Target audiences of this project include corporate leaders, medical center leaders, frontline staff, and regional roll-out support team (see Appendix K). Executive leaders have a
relatively limited tenure to role, organization, or both. The age of this leadership group is
relatively homogeneous. The regional president and each of the vice presidents have been in
their role for less than two years. Approximately 80% of the permanent hospital nursing staff
work part-time; 90% are hired into eight-hour shift lengths. While this yields an expensive
workforce, it provides for internal expansion across the system if visibility and availability could
be capitalized upon. Potentially this adds great flexibility within the existing workforce. If each
part-time RN were to pick up just one additional shift at a regular rate of pay each pay period, the
net result to the organization would be the realization of 890 additional full-time equivalents
(FTE). This metric is important in illustrating the potential value of workforce flexibility across
the system and understanding how that flexibility might assist in the overarching goal of
reducing nurse fatigue. Current HR data reveals the organization is under hired by
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approximately 400 RN FTEs, the RN overtime rate is nearly double the national benchmark, and
there is a heavy reliance on contingent workers with approximately 300 present in the NCAL
hospitals at any given time.
Governance structures. This project was commissioned by KP executive leadership in
response to lagging indicators which generated a request to create the business case for change.
The application IT deployment lead along with the business lead provide routine status reports to
their respective leaders and the regional approval council (RAC). The RAC, consists of an eightmember board, and is responsible for funding substantial technology requests. Monthly updates
are provided. This structure allows for executive level support in make strategic decisions as
well as provides the opportunity to address and the larger strategic implementation. Appendix L
includes a letter of project support from the sponsoring regional vice president. Governance
structure for this work is depicted in Appendix M.
A working group and subject matter experts (SMEs) were tasked to not only review the
technology solution, but also to make a recommendation as to the future structural approach of
the NCAL staffing offices. The overall approach included synthesizing information from
existing data such as leading industry practices, feedback from stake holders, as well as an
assessment of overtime performance to national benchmarks. A definition of operational,
business, and change management requirements were developed. Structural risks and benefits
were evaluated. This project approach is depicted in Appendix N. The approach informed a
timeline of approximately two years encompassing strategic planning, executive approval,
implementation, and post deployment sustainability. The key activities of each phase are
illustrated in Appendix O. Guiding principles when assessing the technology and structure for
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this work included quality and patient safety, transparency of information, standardization, and
cost-effectiveness. A visual representation of these major categories is illustrated in Appendix P.
Roles and responsibilities. Subject matter experts from operations, IT, finance, decision
analytic support, and labor relations were engaged. Participants were selected for their expertise
in their respective fields. See Appendix Q. Time requirements and the duration of engagement
were projected for each role as depicted in Appendix R, this approach was endorsed by the
parent organization and socialized with medical center leaders. The SME team conducted an
assessment of functional services housed in the legacy system of each of the 21 medical centers;
see Appendix S. Based on this assessment, a recommendation to executive leaders included a
phased implementation approach that included: 1.) roles currently supported by the staffing
office [nursing, unlicensed assistive personnel, and respiratory therapy], 2.) perioperative and
environmental services, 3.) ancillary departments as depicted in Appendix T.
Prior attempts of change. This project began as a federation vision for a standard
platform of hospital staffing and scheduling across the system. The plan began with the two
hospitals in the north west (NW) Portland, Oregon area and the NCAL region working in
tandem. The NW hospitals rolled the application out “off the shelf” with little support or product
customization. They quickly experienced IT gaps in system availability and reliability. Those
failures of the newly deployed system lead to added KP IT attention and prompted a
reassessment of hospital staffing vendors. Results of the vendor reassessment reaffirmed the
recommendation from the initial review; the original vendor was retained with the added
recommendation to enter into a developer-partner relationship. This recommendation follows
suit to the same close working relationship KP entered into with Epic® for the EHR. As a result
of the developer-partner relationship, the Epic EHR product was altered; these enhancements
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ultimately were made available to the broad Epic customer base across the nation. The vendor
reassessment status update provided to executive leadership is provided in Appendix U and V.
Intervention
Purpose. The goal of this project is to prepare KP for readiness to deploy technology on
a large scale affecting thousands of employees working in various roles within the organization.
If the large-scale deployment is successful, this will become the KP federation standard for
hospital scheduling and staffing. The organization seeks to become the nation’s leader for
excellence in evidence-based hospital staffing. KP’s strategy of change involves organizational
preparation for technology deployment that will ultimately affecting a total of 20,000 end-users
across the 21-hospital system. Technology acceptance and workforce flexibility will provide key
advantages in expanding the available workforce while being mindful of fatigue mitigation. This
intervention may aid the health system in improving care delivery and enhancing nurse
satisfaction.
Process. A detailed project plan, working with the organization’s operational SMEs, the
institution’s IT department, and the external vendor, was developed. Illustrated in Appendix W,
the work breakdown structure (WBS) outlined the overall project implementation and identifies
milestones. The data dictionary of the WBS was designed to level set, assuring all parties have a
common working definition of terminology. A matrix of role assignments (RACI) assisted in
further delineating team responsibilities and accountabilities. While the operational lead held
multiple areas of responsibility and accountability, subject matter experts in operations, IT, labor
relations, corporate communications, procurement, and others were frequently consulted. The
RACI is attached in Appendix X.
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This foundation laid the plan and aided in identification of key milestones and
dependencies for alpha site deployment. The timeline provided for this project is detailed in the
Gantt chart found in Appendix Y. Significant attention was required to address possible labor
relations impact as a result of workflow changes. Training material development and planning
logistics, user acceptance testing of system readiness, communication pathways, as well as
overall logistics planning for the go-live deployment were vital. Project implementation was
aided by frequent communication with stakeholders. Weekly planning calls were held with
operational leaders at the facility to assure tasks were on track and to provide support for any
issues encountered. Defined steps in the readiness plan facilitated checklists for both the staffing
offices and the nursing department managers to ensure the project was on track for the intended
go-live date (see Appendix Z).
Hazard assessment. An overall assessment of the opportunity and hazard risks was
completed in preparation for organizational readiness for deployment. There was little tolerance
for damage to the mission of care delivery as a result of system failure, nor was there tolerance
for reputational or brand identity harm. The identified challenges to be addressed included
addressing the multiple labor unions, increased hospital census during the flu season, and IT
issues experienced by the KP NW hospitals. Considerations of possible disruption to people,
premises, processes, and products were gathered to understand potential sources of vulnerability.
Enterprise risk strategy incorporated a deployment plan linked to the sequential publication of
staff work schedules. Understanding the opportunity risks associated with the required workflow
changes, such as efficiencies to be gained with IT interfaces and the consistent application of
union contract rules was balanced with a low organizational appetite for risk; this is illustrated in
Appendix AA.
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Activities.
Risk response and monitoring plan. The organization demonstrates general intolerance
for technology risk exposure. The IT risk assessment identified vulnerabilities to deployment as
the NW region continued to experience periodic system outages. Root cause analyses revealed
disruptions in the virtual private network (VPN) tunnel as well as IT system HL7 interface
errors. Actions were put into place to address these issues; failure to adequately mitigate this
risk would result in termination of the project. The end-to-end schematic of the IT infrastructure
is depicted in Appendix AB. Critical and high IT issues were identified (see Appendix AC) as
well as documentation of what it would take to resolve the NW region’s issues (see Appendix
AD). These provided a framework to address NCAL scalability (see Appendix AE).
An analysis of potential barriers, strengths, weaknesses, opportunities, and threats
(SWOT) was developed, and includes internal strengths of a web-based platform providing
portability, mobility and self-service features to end users. Internal weaknesses include the
large-scale change, limited deployment resources with lack of training experience. External
opportunities included workforce flexibility, fatigue mitigation and staff satisfaction. These
opportunities may be challenged by the strength of multiple labor unions who may attempt to
impede progress. The planned deployment overlaps contract negotiations with the union
representing the professional nurses. The SWOT analysis (see Appendix AF), risk matrix (see
Appendix AG), and risk assessment (see Appendix AH) were utilized to evaluate key
dependencies. When possible, treatment of the risk to lessen the probability or impact was the
desired path. An example of this risk mitigation is the engagement of corporate communications
with an understanding of lessons learned from the NW prior to broad union notification. Risks
that are unyielding to treatment must be either tolerated or terminated. Hospital schedules have a
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fixed cadence of creation and publication which occurs every six weeks; this is a fixed risk that
was accommodated in the deployment timeline.
Monitoring each of the identified risks was designed into the project plan. Early
warning signs of possible vulnerabilities include misalignment between project plan and
resources, missed milestones, and union grievances. Appendix AI demonstrates project’s
improved position after risk mitigation.
Strategic messaging. The planned NCAL deployment model is fashioned in a
decentralized approach, meaning a single web-based platform for NCAL that is operationalized
at each of the individual staffing offices. This provides visibility across the system when fully
rolled out and minimizes the risk of future drift from standard processes. The new scheduling
and staffing product was branded with the name “KP Schedule”. This is meaningful to the
organization and consistent with prior KP approaches of new technology execution where a
developer-partner relationship was established. Much like the deployment of the electronic
medical record using the Epic® product, KP entered into a contractual relationship to co-develop
the product and rebranded it “KP Health Connect”. The decentralized individual staffing office
approach allows staffers to maintain a “face-to-face” relationship with employees and will cause
minimal disruption of service from a labor relations standpoint.
The risk assessment informed the change engagement plan. Appendix AJ provides a
tabular representation of stakeholder perceived and latent needs. These include financial returns,
quality and safety improvements, standardization of practices, convenience, and satisfaction.
Understanding the characteristics of stakeholder groups, as well as the barriers and benefits to
support each, a value proposition was developed using a logic model design (W.K. Kellogg
Foundation, 2006); this is further illustrated in Appendix AK and will be communicated to the
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executive leadership team. Elements key to executive leaders included a return on investment as
well as a positive influence on quality and safety. The overall message map (see Appendix AL)
was designed to call attention to the pivotal elements of system antiquation, technological
advances, and the potential to improve safe care delivery. These points are relevant to all
audiences.
The communication plan was created to ensure all parties impacted directly or indirectly
by the changes to the staffing office work receive timely and clear communication with content
and medium appropriate to the stakeholder group. The communication plan is a key component
of Lewin’s second phase of change and utilizes lessons learned regarding technology acceptance.
Illustrated in Appendix AM, tailored take away messages for the respective audiences are
expressed. One such example is promoting the ability for the end user to utilize the application
on a smart phone to view their schedule, make work requests for time off, or to pick up
additional shifts. This adds a convenience to the end user not available in the legacy system.
The cascade of communications, depicted in Appendix AN considers the essential steps
to creating and publishing a work schedule. Because of the organization’s intolerance of
adversely impacting brand identity, a detailed communication timeline and the subsequent
cascade of events has been created (see Appendix AO). The labor relations component of this
broad communication plan is depicted in Appendix AP; this plan detailed the sequence of
notifications to organized labor (see Appendix AQ). This coordinated communication plan will
help to aid in the successful deployment of this product. Details of the tactics and deliverables
for the communication plan include the medium of communication such as paper and electronic
mailings, start of shift huddle messages, and videos as part of the corporate communication
campaign (see Appendix AR). A video clip demonstrating the new technology was shared with

READINESS FOR IMPROVING SAFE CARE DELIVERY THROUGH TECHNOLOGY

36

medical center CNEs as well as the corporate union representing staffing office employees; it is
illustrated in Appendix AS. An executive leadership mailing to alpha site staffing office
employees expounding the benefits of the new technology is attached in Appendix AT. An
Informational bulletin board flier (see Appendix AU) was also part of the communication
campaign.
Informed by lessons from the NW region, a thorough training agenda was developed for
the staffing office super-users (see Appendix AV) as well collateral training materials that were
developed and utilized during the deployment. These are expressed in Appendix AW; they
include a frequently asked questions tip sheet, a tri-fold quick reference guide, and local medical
center intranet presence.
Financial Analysis. The technology deployment option selected by organizational
leaders a decentralized approach across the 20 individual staffing offices. While the option of a
centralized single physical staffing office was considered, corporate executives made the
decision to maintain the existing staffing offices to minimize disruption to the current workforce.
The SME work group assessed and rated the risks and benefits of the structural model of each
hospital retaining their individual staffing office (decentralized model) versus implementing a
single location centralized model. Comparative modeling considered efficiencies of an
aggregated workforce as well as real estate and necessary infrastructure costs. The comparative
5-year net present value cost analysis yielded a $19 million variance between the two
methodologies and is displayed in the Figure 1 below. The assessment and considerations of the
decentralized and centralized staffing office options are provided in Appendix AX.
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Figure 1. Comparison of Models
Financial estimates. The project assumes a 0.9% non-holiday RN overtime reduction for
the decentralized approach and a 1% non-holiday RN overtime reduction for the centralized
approach. These conservative estimates are based on efficiencies gained from a standardized
application of contract language and, in the case of the centralized approach, a consistent user
base of staffers across the system. The estimated impact, when applied to current run rate
equates an annualized benefit realization of $7.5 million and $8.3 million, respectively. The
ability to move to a single source of record will eliminate the shadow systems creating the
current FTE and shift incongruence between the HR system and the staffing system. This is
estimated to carry a $6.6 million annualized cost avoidance. Discontinuation of the existing
third-party vendor contracted to deliver shift broadcast alerts results in $1.3 million annual cost
avoidance. Elimination of production costs of the McKesson system avoids $720,000 annually.
Appendix AY provides an illustrative cascade of the rough annual benefit that equates to $16
million in hard benefits. Cumulatively, these benefits are illustrated in Figure 2 below.

Figure 2. Cumulative hard benefits over time
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Return on investment. Maximal return on investment (ROI) would be realized with a
fully centralized staffing office managing the entire northern California region from a single
location. A centralized model is regarded as a leading practice in the industry due to the efficient
structure and ability to control variation. It would, however, require a large change effort and
bargaining impact across multiple strong labor unions as well as displacement of nearly one half
of the support services representatives (SSR) who fulfills the scheduling, staffing and payroll
roles. The size of 21 hospital system, the complexity of a single nursing labor contract that
crosses the hospital, medical group, and continuum of care entities provide additional challenges
to a centralized strategy.
Capital expense estimates are recorded by major drivers of expense including IT,
business operations, real estate, and staff. Within the IT bucket, software and hosting, consulting
from the vendor and well as KP IT resources are booked estimates. Business costs encompass
one hour of training for each end users and one week for staffing office personnel. Operating
expenses are likewise recorded by major drivers of expense including IT, business operations,
real estate, and staff. The majority of expense is in five additional regional staff to support the
deployment and ongoing maintenance of the application. Based on an 11% cost of capital, the
centralized model represents a $42 million five-year NPV and would require 2.7 years to break
even. Executive leadership, while interested in investigating a fully centralized model, has
committed to deployment in a decentralized fashion, across the 20 existing NCAL staffing
offices. Each medical center will maintain their individual staffing offices. This path reveals a
more conservative $22.8 million five-year NPV; the break-even point remains comparable to the
centralized model.
Study of the Interventions
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This section provides the design approach for the project which seeks to understand nurse
satisfaction with training related to the deployment of new staffing technology. Explanations of
the approach for alpha site selection as well as the method to assess the impact of the training is
provided.
Site selection. A number of factors were considered in mapping out a waved deployment
plan time line. Consideration was given to the time of planned deployment, historic inpatient
census impact, size of medical center and thus number of employees migrating into the new
system, leadership stability, and recommendations from corporate labor relations based on
historic union activity. These inputs informed a matrixed assessment to produce an
implementation heat map for consideration of the most prepared medical centers for alpha site
deployment (See Appendix AZ). The decision for alpha site selection considered these inputs
along with current issues occurring within the individual medical centers and prior experience
with web-based hospital staffing systems. One medical center chief nurse executive (CNE) had
previously lead the deployment of this product in another health system and as such, they were
identified as a champion among the CNE group.
Deployment assumptions and dependencies (shown in Appendix AAA) identified key
areas including communications, stakeholder engagement, IT system reconfiguration and
validation, training development, and application deployment. The roll out activities of the
deployment plan are illustrated in Appendix AAB. The overarching review of the change impact
and stakeholder engagement assessment is illustrated in Appendix AAC. The SSRs who perform
the daily functions of scheduling, staffing, and payroll reconciliation within the individual
staffing offices were identified as having the greatest change to workflows. These staff are
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mainly represented by the Service Employees International-United Healthcare Workers (SEIUUHW) labor union.
Method to assess impact. Change management and complexity theories were utilized to
guide this project. The intended outcome was to receive positive nurse responses to the
deployment training as an indicator of intent to use the product. Based on the relevant review of
literature, technology acceptance in nursing is tied to the following perceived functionalities:
ease of use, convenience, utility, efficiency, and the support from others. These considerations
were incorporated into the training survey. Understanding the perceptions of new technology in
the workplace is important; failure to do so may lead to the difference between product
acceptance or project rejection. If the product is not accepted, the future intent of benefit
realization will be lost. This project provides the framework for deploying the new technology
to two medical centers. If the technology is successfully deployed and utilized, the organization
may realize the benefits of workforce flexibility and thus decrease the reliance on staff working
excessive hours. Data elements for this project include nurse satisfaction with training in the
new application. Future outcome measures will expand to include nurse-sensitive indicators as a
measure of improved safety, RN non-holiday overtime as a percentage of productive hours as a
measure of fatigue, and number of nurse submitted complaints by the corporate union’s
assignment despite objection (ADO) process. This also provides a bellwether for overall nurse
satisfaction.
Focusing on ways to sustain and refreeze the intended change, leaders both regionally
and at the local medical centers provided active support to their teams. The alpha site medical
centers CNE framed the message for envisioning a better future for their staff, expounding the
benefits of convenience, self-service, portability, and transparency. They were kept appraised of
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any barriers to the deployment that occurred so they could redirect local efforts as required. One
example of this was when a low compliance rate with end-user computer based training (CBT)
completion was identified, the CNE directed additional resources to relieve staff in order for
them to complete the required training. Celebrating successes is also an important aspect of the
final step of the change process. The deployment team hosted a kick off celebration for
approximately 100 local and corporate executives the week prior to go-live. The SSRs were
provided with KP Schedule branded T-shirts during the deployment, executives were kept
appraised of the status throughout the week of deployment.
Measures
Evaluation Plan. The CNE for the organization’s NCAL region is the organizational
sponsor for the project as well as the third reader for this quality improvement project. Data
collection does not involve patient information; there is no personal health information to protect
as defined by the health insurance portability and accountability act of 1996 (HIPPA). A review
of the organization’s institutional review board (IRB) for the protection of human subjects has
determined that this project does not constitute research; it falls under the domain of process
improvement. A letter from the chair of the IRB chair (see Appendix AAD) and well as the USF
Statement of Non-Research Determination forms are attached (see Appendix AAE).
The perceived advantage of technology, observability or functional use of the hardware,
and relevance to the practice environment have been identified as key elements to acceptance of
new technology (DeVeer, Fleuren, Bekkema, & Francke, 2011; Putzer & Park, 2010; Sabet,
2005; Stimpfel, Sloan, & Aiken, 2012; "TAM," 2017). The training survey questions were
devised around these principles and administered after completion of training to the new

READINESS FOR IMPROVING SAFE CARE DELIVERY THROUGH TECHNOLOGY

42

application. Appendix AAF provides details of the data collection variables as well as a glossary
of terms and specific data definitions that will inform assumptions used during the data analysis.
Data Collection, Storage, and Security. A voluntary anonymous survey (see Appendix
AAG) was created using the University of San Francisco’s Qualtrics website and has been
provided to the alpha site training attendees. The data analyses and recommended next steps will
be reported to the corporate executive sponsor post data collection. See Appendix AAH for the
data management timeline.
During the future phase of the project, outcome measures inclusive of nurse-sensitive
indicators, overtime data, and ADO complaint information will be extracted using defined time
segments from pre-implementation prior year, and post-implementation current year using the
same time segments to control for bias from seasonal census. ADO data are aggregated and
analyzed on a monthly basis. Microsoft Office, 2013 using Excel® will be utilized for analysis of
financial, nurse satisfaction, and ADO measures. All data files are de-identified of any
individual employee names. All files are housed on a limited access controlled corporate server
that backs up nightly. A full-service IT department supports the corporate offices. De-identified
alpha site baseline data have been compiled for readiness of analysis at one and a half and three
months’ post deployment. Quality and operational executive leaders have authorized the nursesensitive risk data release (see Appendix AAI). The corporate risk management department has
provided a count of recorded instances by indicator. Financial metrics are housed in an
internally hosted database entitled HiFi which resides on the corporate main frame computer
system. The repository provides real-time payroll and HR data by way of query parameter input
from authorized users; this author and the supporting analysts have full query access. The
baseline count of specified nurse-sensitive indicators for the months of August through October
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2016 have been retained for the alpha sites. RN overtime as a percentage of productive hours as
been isolated for the alpha site medical centers. The count of ADOs as a baseline measure has
been extracted. These measures are stored on a secure drive; they will provide the baseline
against which future comparative metrics will be evaluated.
Analysis
Nurses in the alpha site medical centers were provided a one hour CBT module provided
by the vendor. This training provided a step-by step video tutorial and knowledge check of
understanding the functionality of the new technology. Training was provided two weeks prior
to the system go-live date. Immediately following the CBT, a survey was provided. Four
hundred and forty responses were recorded of which 222 (50%) of the respondents identified as
nurses. The two alpha sites have a nursing population of 448 RNs. If all were exposed to
training during this two-week window, it would reflect a 50% survey return rate.
The survey items were input into the University of San Francisco’s Qualtrics survey
portal. This web-based survey tool provides an anonymous link as well as a quick response
(QR) matrixed barcode that enabling participants to complete the survey from any smart device.
The link and QR code was provided to all training participants. The Qualtrics software provided
a count of individual responses for each of the five options of the question. A minimum,
maximum, mean and variance value was also provided for each survey question.
Forty-six percent of the overall respondents identified themselves as a RN providing
direct patient care, 19% as unlicensed assistive personnel, 16% as other, 5% nurse leader, 4%
holding a role directly supporting scheduling, staffing and/or payroll functions, 4% as unit
assistant, and 4% identified as a respiratory care provider. The demographics of the nursing
population reveal an experienced workforce with 28% of participants more than 55 years of age;
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the vast majority (80%) identified as female. The training survey used a five point Likert scale
to compare the two systems in the following questions:
1. The application is easy to learn
2. It is convenient for the end user to access their work schedule
3. The end user has self-service features available in the application
4. The end user is easily able to view their schedule “real time”
5. The schedule codes are easily understood
The instrument was designed to capture the perception between the McKesson legacy
system being sunset and the new web-based KP Schedule product. The illustration below (see
Figure 3) demonstrates, with the exception of the question pertaining to ease of learning, a higher
number of orange colored responses. This indicates a preference for KP Schedule over the
ANSOS legacy product.

Figure 3. RN Responses, Questions 1-5
Two noncomparative questions: 1) The training adequately prepared me to move to KP
schedule and 2) I think KP Schedule will save me time were added to the survey to understand
the training adequacy and the perceived time savings with the new system. In such a heavily
unionized environment, it was deemed not prudent to ask the respondents to quantify the
estimated time savings as this may instill fear of possible lay off. The results of these questions
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are displayed in Figure 4 and 5 below. They provide a directional estimate of high perceived
utility of the system and overall training satisfaction.

Figure 4. RN Responses, Question 6

Figure 5. RN Responses, Question 7
Nurses perceptions of the new application were favorable when assessing the Likert mean
values. On the five-point Likert scale a value of one indicates strong disagreement; a value of
five indicates strong agreement. For each question the average (mean) score was recorded.
Comparative mean Likert results between ANSOS, the legacy system, and KP Schedule is
depicted in Figure 6 below. Also displayed is the variance between the mean scores for each of
the five questions. The KP Schedule results revealed improvement of the mean values for each
question except the first (“The application is easy to learn”). This question demonstrated a 72%
negative variance. Subsequent questions two through five of convenience to access the work
schedule, self-service features, schedule visibility, and schedule code understanding revealed
favorable variances by 49%, 59%, 48%, and 38%, respectively. The overall mixed result is
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supported by the one word visual depiction offered immediately following training (see
Appendix AAJ).

Figure 6. RN Likert Mean Survey Results and Variance
Ethical Considerations
Supporting an environment conducive to safe care delivery is a fundamental provision of
the American Nurses Association practice model (American Nurses Association [ANA] model
of professional nursing practice regulation website, 2017). The foundation of the professional
practice model is built on evidence, encompasses scope and practice standards of the profession,
a code of ethics, and specialty knowledge development. This is congruent with the Jesuit
Catholic training of service, dignity, and learning ingrained in the curriculum at the University of
San Francisco. These values, align to the ethos of nursing practice. They include the tending to
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the whole person, service to humanity, respecting human dignity, and acting in the best interest
of others (ANA, 2015).
Staffing is a fundamental required process for hospitals to provide the best quality of service
to patients. The ability to find the right resources to fill open shifts in a safe and cost effective
way has implications on quality of care delivery and employee satisfaction. This strategic
intervention facilitates matching workforce supply and demand. The use of Uber®-like
technology across KP might maximize a strategic position through leveraging technology to gain
workforce flexibility, mitigate nurse fatigue to advance safe care delivery. This project has been
determined to meet the guidelines of a non-research evidence-based change and was authorized
as such by the supervising faculty on November 10, 2016. There are no identifiable issues or
conflicts of interest identified for this project.
Results
This project has had a long trajectory to alpha site deployment. The initial business case
was envisioned in 2013. The NCAL and the NW regions were to deploy the technology within
one week of each other. The NW region deployed the hospital scheduling and staffing
application in August 2015. This Portland-based hospital system experienced a bumpy go-live
and subsequent IT challenges.
The need to update the legacy hospital staffing software was acknowledged. The system
size and complexity, large geographic foot print, and powerful unions whose contracts that cross
hospital and medical group boundaries, made this project unique. The challenges experienced by
the two NW hospitals provided an opportunity to improve the system and provide learnings to
the NCAL deployment team. The parent company has embarked on a close working relationship
with the vendor in addition to providing additional IT support. This, in turn, has provided the
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NW region with a more stable platform. This improved reliability and availability of the product
will add strength to scale the application across NCAL.
Survey data was collected immediately after end-user training in the two weeks prior to
the application going live and thus the perceived effect is a result of the training rather than from
actual use of the system. Feedback from the end-users provided rich information in that the CBT
module was not especially helpful or engaging. This feedback resulted in a change in go-live
support to include teams deployed on patient care areas in order to deliver just in time training.
The presence of training support was allocated on site for two weeks following the system going
into live production and will lead to changes in the training deployment plan for future
deployment.
Discussion
Summary
This quality improvement project, can be considered a success. The two alpha site
medical centers are live in daily staffing production on the new system, there has been no
significant union resistance and the overall early measures of nurse satisfaction, are favorable.
This work will inform future deployment waves and can act as a resource for other leaders
embarking on deploying web-based hospital staffing technology. Taken in context of the
organization’s history of not being agile, this deployment is a big step forward to aid in
addressing the needs of its workforce and the patients under its care.
A key finding from the project was insight to variables that affect technology acceptance.
It is to be seen if staff will embrace or reject the new technology. Antiquated stand-alone
systems produce an organizational vulnerability for its human capital resources. The data file
interfaces between the HR and timekeeping systems of record will shore up this risk while
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decreasing manual work of staff. Without robust technology, the ability to address the major
cost structures of hospital operations is hampered. When fully deployed, this will be the largest
application of web-based hospital scheduling and staffing that this author is aware of. We must
innovate and not remain trapped by traditional ways of the past. This requires curiosity, use of
analytics and evidence, as well as true collaboration to break down silos.
Lessons learned. There were many lessons to be had with this improvement project;
some were out of frustration; all were impactful. This work provides a road map along with
detours and lessons to facilitate moving staffing from an art to a science. For others leaders
committed to moving hospital staffing into data-driven science, these are lessons to consider:
1. Never underestimate the challenges that come with any IT project.
a. Certain technology applications only work well with specified internet browsers.
b. End-users will forget their computer passwords. Be prepared to provide a quick
way to reset them.
c. Hospital guest Wi-Fi networks may restrict mobile application functionality
which may lead to end-user frustration.
2. Over communicate.
a. Organizational branded messages may be overlooked with end-users. Look to
local leaders to understand their staff and best ways to communicate frequently
and in a variety of formats.
b. Provide quick job aids that can fit in the pocket of a lab coat or on the ID badge.
c. Understand break-through languages and ensure job aids have been translated to
meet user needs.

READINESS FOR IMPROVING SAFE CARE DELIVERY THROUGH TECHNOLOGY

50

d. Provide task checklists and have weekly calls with the medical centers to ensure
the project plan is on track.
3. Training must be robust. Vendor produced computer based training, while accurate, may
not be meaningful to end users.
a. Learn from early deployment efforts and adjust. Where possible, plan to have an
excess of just-in-time training sessions with staff.
b. Identify and engage super users in the staffing office and on the nursing units.
4. Employ enough resources with a mix of fundamental knowledge skills of staffing,
training, IT, and experience with labor unions.
Implications for the profession. Hospital nurse scheduling and staffing are dynamic
complex processes. By embracing the use of electronic scheduling and staffing systems nurse
leaders can uncover new approaches to staffing that are grounded in evidence and ultimately
contribute to the wellbeing of our patients, the organizations we serve, and the profession. The
nurse leader has a moral imperative to understand existing evidence and act to make positive
contributions. Safe patient care does not happen by chance. For every positive encounter with a
clinician, someone was responsible for providing the right person in the right place, at the right
time. With inquiry, data analytics, and experiential wisdom, perhaps we can do this with more
intention. This work adds to the body of evidence in this field. Further study is necessary to
understand the practical impact of web-based scheduling and staffing across a multi-hospital
system on staff satisfaction, care delivery outcomes, and cost.
Interpretation
This work supports findings from prior publications assessing nurses’ attitudes toward
new technology and their intent to utilize new technology. Feedback from the nurse participants
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receiving training in the web-based scheduling and staffing technology, indicated positive results
for technology acceptance. They indicated a belief that the new system may provide gains in
ease of use, convenience, and time savings. It is early to understand if these gains will be
realized and the resulting impact. As additional hospitals come on line, nursing staff will
progressively have full visibility across NCAL and thus have the ability to indicate their
individual needs in control of their work-life balance.
This work has provided opportunities to shine a light on the importance of hospital
staffing and provided an opportunity for local leaders to grow and be recognized for facilitating
KP’s step into the 21st century. To embrace what it means to be a learning organization, the
nursing profession will need to advance evidence-based knowledge and use of business
intelligence to identify the workforce tools of the future.
Limitations
The findings of this work are limited to those participants of training in the application
and who voluntarily completed the satisfaction survey. Results were anonymously recorded.
Because of this, the author is unable to determine if the nursing population were all exposed to
the survey. Likewise, there is no ability to confirm that respondents have only completed one
survey.
The sample includes participants from two medical centers within one system of multiple
hospitals in NCAL and thus, the results are not generalizable. Because the survey was delivered
immediately after training in the new application, performance bias may be present.
Additionally, the survey participants may not have had ample time to assess the capabilities of
the new system. This work is set in the state of California which is heavily regulated and highly
represented by organized labor; results may not be generalizable to other areas of the country.
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Conclusions
This work builds on prior evidence of understanding factors for successful deployment of
technology to nursing staff and incorporates information from a perspective of current
constraints within KP Northern California. It provides an innovative approach to apply
evidence-based practice to support excellence in hospital staffing.
This project provided an opportunity to work collaboratively with multidisciplinary
stakeholders to ultimately affect system-wide improvements. The desire for standardization and
efficiencies brought together multiple facets of IT expertise, legal and contract procurement
experts, labor relations specialists, HR experts, and a variety of leadership touch points. The
project training goals were met; future work into the understanding the effects of the applied
technology across KP is needed. If hospital administrators can contribute to the health and wellbeing of its employees, improved care outcomes and a decreased institutional turnover may be
realized. Consequences to patients, caregivers, administrators, and policy makers are significant.
Further study on the impact of this wide-scale application is necessary.
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Geographic Footprint of KP NCAL Hospitals
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Urgency for Change
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Table 1. Evaluation Table
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Table 3. Synthesis Table

68

IMPROVING SAFE CARE DELIVERY THROUGH TECHNOLOGY
Appendix E
Lewin’s Change Theory:
Applied to Hospital scheduling & staffing web-based technology

L
e
g
a
c
y
s
y
s
t
e
m

Driving Forces (+)
Inability to trade shifts
Inability to check schedules on line
Antiquated DOS-based system
All scheduling codes taken
Scheduling codes are one character
(not easy to understand)
Staffers rely on manual keyed entry
Excessive Overtime Utilization
Practice drift across facilities
Usability
(efficient and effective)
Technological advances (Accessibility)
Smart phone application (Portability)
Self-service features (Convenience)
Peer support

Restraining Forces (-)
Changes in workflows
(staffers and end-users)
English as second language
(may impede training)
Perceived ease of use (Computer anxiety)
Advanced age of workforce
Experience using technology
Multiple labor unions
Inexperience of deployment team
IT issues encountered in NW region
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Stakeholder Characteristics
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Letter of Support
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Work Breakdown Structure (WBS)

87

IMPROVING SAFE CARE DELIVERY THROUGH TECHNOLOGY
Table 1. WBS Data Dictionary
Level

Element Name

Definition

1

WBS
Code
1

KP Schedule

2

1.1

3

1.1.1

Prerequisites: Statement of Work
(SOW)
Milestone: Define In-Scope Tasks

3

1.1.2

Reports Defined

3

1.1.3

2

1.2

3

1.2.1

4

1.2.1.1

4

1.2.1.2

4

1.2.1.3

Scheduling and Staffing System to
replace ANSOS One Staff legacy
hospital application
Contract defining work to be completed
by the vendor.
Definition of tasks the vendor will need
to complete in the SOW
Listing of reports required from the
scheduling and staffing application.
Legal Document of SOW fully executed
by legal teams.
Defined plan by which to communicate
the application change with stakeholders
Regional Leadership including corporate
President & Vice Presidents
Regional Approval Committee (RAC)
which includes KFH operational
executives, medical group executives, IT
executives
Leadership across KP regions (this
project is a NCAL & KPNW
partnership)
KP Northern California Hospital Area
Managers; may oversee >1 hospital.
KP Northern California hospital Chief
Nurse Executives
KP Northern California hospital nursing
directors by service line (Adult,
Maternal Child Health, Perioperative,
Administrative)
KP Northern California hospital Staffing
Office Manager team
Organized Labor Leadership for each of
the unions that represent affected
employees
Hospital or Ambulatory Surgical Center
Non-represented managers of affected
employees
Staffing and Scheduling employees in
the facilities. These employees are the
super-users of the application and are
represented by organized labor. The
employee reports to the Staffing Office
Manager.
The employee using the application to
request days off, days to work, verify
work schedule

Milestone: SOW Approval
Communication Plan
Executive Leadership

Executive Funding Bodies

Interregional Governance
NCAL Area Managers
4

1.2.1.4

4

1.2.1.5

NCAL Chief Nurse Executives

NCAL Service Directors
4

1.2.1.6

3

1.2.2

3
4

1.2.3
1.2.3.1

NCAL Staffing Office Managers

Corporate Labor Unions
Facility
Managers

4

1.2.3.2

Support Service Representatives
(SSR)
4

1.2.3.3
End Users
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2

1.3
Education & Training Plan

3

1.3.1
Functional System Administrators
(FSA)

4

1.3.1.1

4

1.3.1.2

4

1.3.1.3

Build Security
Validate Security

Milestone: Develop Training
Materials
5

1.3.1.3.1

5

1.3.1.3.2

3

1.3.2

4

1.3.2.1

Brochures
Videos

Managers

Security Build
4

1.3.2.2

3

1.3.3

Security Validation
Support Service Representatives
(SSR)
4

1.3.3.1

4

1.3.3.2

3

1.3.4

SSR Security Build

SSR Security Validation

End Users
2

1.4

3

1.4.1

System Configuration

Department Discovery

Work plan to detail role-specific
education and training in the application
System application experts with
administrative rights to amend security
access of users and interface with vendor
for system changes/support.
A key role of the FSA is to ensure
appropriate security access in the
application by job function
The FSA will validate requested access
is appropriate for business need
FSA, in collaboration with the vendor,
develop KP specific training based on
user role (e.g. SSR vs. Unit Manager vs.
End User)
Job Aids for application identified
workflows (such as brochures) will be
created by the FSA
Video Clips will be captured and utilized
in the training curriculum
Managers of employees using the
application will receive role-specific
training.
Managers of employees using the
application will identify role-based
security access rights required
Managers of employees using the
application will validate the assigned
security access rights are functional for
the requirements of the job.
Employees working in the staffing
offices providing the hospital functions
of scheduling, staffing, and payroll
SSRs using the application will identify
role-based security access rights required
SSRs using the application will validate
the assigned security access rights are
functional for the requirements of the
job.
Recipients of the application. End users
will view schedules, request for days
off/work via the application.
All files and records are updated to
reflect the widget management system.
Specific application build parameters by
facility, service line and functional
department. This includes items such as
number of beds available, work
requirements and certifications of staff
in specific departments.
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1.4.2

3

1.4.3

Go-Live Parameters

System Interfaces
3

1.4.4

Standardization of Contracts
3

1.4.5

2

1.5

Schedule Configuration
System Validation
3

1.5.1

3

1.5.2

3

1.5.3

2
3

1.6
1.6.1

User Acceptance Testing (UAT)
Mobile Worker/Manager
Application

Mobile Device
Milestone: Deployment
Planned migration from ANSOS
to KP Schedule

3

1.6.2
Go-Live Checklist Complete

3

1.6.3

3

1.6.4

4

1.6.4.1

Go-Live for Scheduling
Milestone: Schedule published
in KP Schedule

On-Site Support
3

1.6.5
Milestone: Staffing
Functionality Active

Identification of specific must-haves to
determine the application is ready to
become functional.
Identification, build and testing
designated interfaces between systems
(e.g. Human Resources, KP TIME,
Employee Health Services)
Identify specific contract(s) language
and the intent of such language with
labor relations and operational
leadership across entities and
irrespective if the employees are affected
by the new application.
System build by FSA to configure
rotating schedules in 4 or more week
patterns
Validation of system build requirements
to measure performance as intended.
Users of the application build test the
performance to validate performance as
intended.
Validation that mobile features of the
application perform as intended.

Validation that mobile application
functions as intended on mobile
connected device.
Activation of technology
Project plan provides actionable path
for moving from legacy system to KP
Schedule.
Identified essential elements prior to
activating the application are
completed.
Scheduling for upcoming work
schedule is being executed in the
application. Scheduling in legacy
system sunsets. Daily staffing
continues in the legacy system.
Upcoming work schedule published
to end users in new application.
In person FSA support present in
medical center during identified
hours
KP Schedule being utilized for daily
staffing of facility. Legacy system
deactivated.
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1.6.5.1
On-Site Support

2

1.7

3

1.7.1

Post Deployment

Project Transition

In person FSA support present in
medical center during identified
hours
Identification of support staff,
structures, and processes put in place
subsequent to the go-live activities.
Formal report and hand-off from
vendor to organizational business
owner
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Role Matrix
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Gantt Chart
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Figure 1. Staffing Office Checklist
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Figure 2. Nursing Departmental Manager Checklist

95

IMPROVING SAFE CARE DELIVERY THROUGH TECHNOLOGY
Appendix AA

Risk Tolerance
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End to End Infrastructure
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Critical and High Issue Identification
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KPNW Go to Green
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Appendix AE

Solution Scalability for NCAL
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SWOT Analysis
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Inherent Risk Matrix
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Risk Assessment & Mitigation
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KP Schedule Deployment Risk with Mitigation Strategies
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Stakeholder Perceived and Latent Needs
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Appendix AK

Demand-based Staffing Logic Model
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Message Map

IMPROVING SAFE CARE DELIVERY THROUGH TECHNOLOGY
Appendix AM
Take-away Messages
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Appendix AR
2017 KP SCHEDULE COMMUNICATIONS CAMPAIGN
Background
Starting in July 2017, Kaiser Permanente Northern California will launch KP Schedule, a new
hospital scheduling and staffing application. This region is the second to receive KP Schedule,
which has been fully deployed in our Northwest Region since 2016. KP Schedule will launch
initially at two Northern California sites. Applicable unions will be notified in March, in advance
of staff training that is scheduled to begin in May.
KP Schedule is provided by GE Healthcare, which purchased API Healthcare in 2014; the
scheduling software often is referred to simply as “API” or “GE.” However, KP has chosen to
call its authorized “build” of this software KP Schedule.
This solution will replace the DOS-based scheduling software (ANSOS) that has been in use
since 1986, can no longer keep pace with other KP data systems, and does not provide modern
convenience. For example, ANSOS does not interface with KP TIME; all codes in ANSOS have
been exhausted, which limits system upgrades or compatibility with new TIME codes;
employees are not able to accept shifts or check their schedules online. KP Schedule, on the
other hand, offers a multiplatform solution. The web-based system lets users see schedules in
real time using their desktop computer or mobile device. Users will be able to request time off,
see available shifts, immediately update information, quickly respond to a variety of staffing
requests, and more.
Replacing ANSOS with KP Schedule in Northern California is projected to result in cost savings
to Kaiser Permanente through reduction in overtime, discontinuation of the AtHoc third-party
text notification system, elimination of ANSOS production costs, and more. There are “soft
benefits” as well: These include the ability to reduce staff fatigue through the ability to schedule
qualified staff more efficiently, which can result in safer patient care.
KP Schedule will be rolled out to our hospitals in Northern California in waves, beginning with
South San Francisco and San Rafael medical centers and continuing until all employees now
scheduled in ANSOS are moved to KP Schedule. Deployment is expected to be completed by
April 15, 2019. It is expected that there will be no disruption to patient care or hospital services
during the transition from ANSOS to KP Schedule.
KP Schedule represents simply a change in staffing and scheduling application. There is a
requirement to notify the unions of those represented employees who will be moved to the new
software, and we will meet and confer if the unions request. These unions are: California Nurses
Association and SEIU-UHW Local 29. (Please see Appendix A for full list of employee groups
that will be scheduled using KP Schedule upon full implementation of this application.)
Please note: KP Northern California also is exploring the possibility of eventually moving from
its current patient acuity application, called GRASP®, to another application. Because this
exploration is ongoing, and sensitive in terms of labor relations, the replacement of GRASP® is
not a part of this communications campaign.
Communication Goals
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•

Use compelling messaging to engage affected employees, help assuage change-related
anxiety, and maintain/increase trust in KP as an employer

•

Explain the reason behind the switch from ANSOS to KP Schedule and the benefits of
the new system using clear, simple terms.

•

Inform staffing office leaders, nurse and hospital managers, and employees about the
deployment and how it will affect their operations.

•

Support Labor Relations in its engagement with unions around the deployment of KP
Schedule for hospital scheduling, any changes to staffing office employee workflows, etc.

•

Work with Patient Care Services, Operational Excellence, and Media Relations as
needed, to ensure messaging is accurate, is distributed efficiently, and any media
inquiries are managed appropriately.

•

Keep all stakeholders and audience members informed about developments in the KP
Schedule deployment.

•

Pre-empt and counter union attacks whenever relevant and appropriate.

Communication Objectives
•

Align as appropriate with the 2017-2018 integrated nurse engagement communications
plan for Northern California. Coordinate KP Schedule communications with those of the
greater nurse engagement campaign as well as with the 2017 CNA Contract Bargaining
campaign to ensure appropriate timing of tactics for each initiative and to avoid message
clash or fatigue.

•

Inform leaders, managers, and key stakeholders. Use multiple channels to provide
concise, informative communications that enable leaders and managers to educate their
workforce.

•

Support the KP brand. Educate nurses, employees, physicians, and other stakeholders
about the change to KP Schedule for scheduling and staffing, provide necessary
communications tools and information about training, and inoculate them against
potential union misinformation. Distribute correct information internally and externally to
counter any distorted or incorrect messages disseminated by unions.

Campaign Timeline
•

March 2017 through April 2019 (See Appendix B, Key Implementation Dates)

Target Audiences
•
•
•
•
•

Regional KFH/HP leaders (plus TPMG and Continuum leaders as a courtesy)
Nurse leaders
Front line hospital nurses
Managers of employees whose staffing and scheduling will move from ANSOS to
KP Schedule
Other employees whose staffing and scheduling will move from ANSOS to KP
Schedule
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•
•

Staffing office leaders
Staffing office employees

Messages
1. Overarching Messages
•

We are pleased to announce that a new web-based system for scheduling hospital
nurse staffing will be coming to Kaiser Permanente.

•

This new system, called KP Schedule, will allow us to use today’s technology —
web, desk/laptop computers, and personal mobile devices — to greatly improve the
scheduling experience for users and managers.

•

KP Schedule will enhance the way employees choose or are scheduled for shifts in
alignment with their collective bargaining agreements, and the way we manage
requests for time off, additional shifts, and so on.

•

We are pleased to be able to provide our employees with the many enhancements this
change will bring, including improved transparency, efficiency, and convenience.

2. Key Supporting Messages
•

The current ANSOS system, which has been in use region-wide for more than 30
years, is antiquated and is not able to keep pace with other KP data systems. For
example, all codes in ANSOS have been exhausted, which limits system upgrades or
compatibility with new TIME codes.

•

The new KP Schedule system will let users see schedules online, quickly update
information, and swiftly respond to a variety of staffing requests.

•

Employees will be able to view their information – including shifts, on-call and
calendar requests, on their computers or mobile devices. They can view requests to
work and pick up shifts that are convenient for them, submit vacation and other timeoff requests, and even track licensure and associated expiration dates. * (footnote: *it
is employees’ responsibility to ensure they are compliant with required licenses.)

•

KP Schedule will be launched in Northern California starting at South San Francisco
Medical and San Rafael medical centers in July 2017.

•

We do not expect any disruption to patient care or hospital services during the
transition from ANSOS to KP Schedule.

•

Training and additional information on how to use the new system will be provided
closer to implementation for support service representatives, managers, hospital
nurses, patient care technicians, and other appropriate staff.

Benefits of the new system
•

Employees will no longer have to stand in line at staffing offices.

•

Employees can rapidly request and respond to scheduling changes.
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•

The new, web-based system is convenient – employees can log on from work or
home using a computer or smart mobile device.

•

An automated call feature within KP Schedule will eliminate the need for a thirdparty (At HOC) text system.

3. Messages about Staffing Office Changes
•

Staffing Office manager training will begin April 3; Staffing Office employee
training in the new system will begin May 14, approximately 8 weeks prior to KP
Schedule’s Alpha site launch. Training for all other users will begin approximately 2
weeks before each site launch.

4. Messages Specific to Potential Union Tactics
•

Kaiser Permanente is designing its KP Schedule deployment to adhere to the contract
agreements between the unions of affected employees and KP.

Tactics
1. Preparation and support for leaders
•

Advance notice of communications to nurses, staffing office employees, other employees
to be moved from ANSOS to KP Schedule.

•

Talking points for leaders

2. Preparation and support for managers
•

Message training

•

Advance notice of messages with accompanying materials (fliers, FAQs, talking points,
huddle messages, etc.)

3. Direct communication with end users
•

Messages to be emailed, mailed to homes, or distributed by managers, as appropriate

•

Periodic updates (emailed, mailed, or manager-distributed) on deployment, training
opportunities, and so on

•

For the Record website updates, if/when appropriate
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Tactics & Deliverables
Tactic
1. Advance notice to leadership
2. Message distribution to staffing
office employees (training
information, updates)

Audience(s)
NCRLT and NCOM; copies
to CNEs, COOs
Staffing office personnel

Owner
Corp.
Comm.
Corp.
Comm.

Timing
Tues., 4/4
Wk. of
4/16

Notes
Advance notice to be sent in advance of messages
to managers or employees.
• These can be mailed if desired; alternatively,
they can be emailed or sent by way of
managers.

•
3. Message to managers of
employees moving from ANSOS
to KP Schedule (Adv. Notice)

Managers of employees
moving from ANSOS to KP
Schedule.

Corp.
Comm.

Mon., 4/24

•
•

Huddle Messages (when needed) Managers who conduct
huddles and their teams
Fliers Employees moving from
ANSOS to KP Schedule for
staffing and scheduling
Talking Points Leaders, managers,
employees
FAQs Employees moving to KP
Schedule, staffing office
employees
4. Message distributions
Employees who are moving
(announcement, updates) to
to KP Schedule from
employees moving to KP Schedule ANSOS
from ANSOS

Corp.
Comm.

Wk. of 5/28

5. Reminders to affected staff prior
to start of training on KP Schedule

Employees moving to KP
Schedule from ANSOS

Corp. Comm

Wk. of 6/11

6. Go-Live announcement

Employees moving to KP
Schedule from ANSOS

Corp. Comm

3-5 days
before golive date

•

A distribution list will be needed if this channel
is chosen.
A distribution list will be needed to capture
managers/directors of the employee group.
Materials will be attached to email for
managers to post, distribute, and use when
fielding questions

Distribution will be by direct email for
employees who use Lotus Notes email, and by
letter mailing or through managers for those
employees who do not have access to Lotus
Notes.
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Appendix AS

Image of Video Demonstration
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Regional Leadership Message- Communication to Employees at Alpha Sites
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Appendix AU

KP Schedule Informational Flyer
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Appendix AV
KP Schedule – Staffing and Scheduling
Initial SYSTEM Training
P R EP AR AT ION
Dates:

From [Start Date} to {End Date]

Times:

8:00 AM – 4:30 PM

Breaks & Lunch:

10 AM (15 min) – 12 NOON (30 min) – 2:30 PM (15 min)

O BJECTIVES
▪
▪
▪
▪

Introduce KP Schedule access and functionality from End User perspective
Provide an overview of all KP Schedule staffing and scheduling processes
Ensure Staffing Office employees are able to create, manage, and archive their
department schedules and adjust daily staffing levels according to census and acuity
Discuss basics of system build and cost center configuration

P REREQUISITES
▪
▪

Windows training or similar experience
Attendee user accounts established

E QUIPMENT
▪
▪

Projection screen
1 PC for each attendee set up per contracted hardware requirements
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M ATERIALS
Item

Responsibility

Computer Based Training – KP Schedule (Employee)

Client

System Training Agenda

Client

KP Schedule User Guide

Client

Quick Reference – Daily Maintenance

Client

Quick Reference – Supervisors

Client

Staffing and Scheduling Top 10 Reports

Client

Recommended Participants
Kaiser Attendees:
GE Attendees:
▪ Staffing Office Employees
▪ Implementation Consultant
▪ Staffing Office Manager/Supervisor
▪ Facility Super Users
▪ Department Managers
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AGENDA D AY ON E

Time

Topic
 Orientation/Introductions
 General Training Objectives
 Training Logistics (Sign In, Breaks, Lunch
Break)
 Historical Perspective/Ice Breaker
 Employee Computer Based Training (CBT) Review
 Introduction
 Logging In & Home Page
 Timecard Screen (TCS)
 Trading Shifts
 Add Calendars
 Availability/Unavailability and
Voluntary Time Off (VTO) Requests
 Reports
 Action Section
 System Checker
 Preferences
 Event Subscriptions
 Notification Method
 Open Shift Notification
 Help and Logging Out
 Training Environment
 Logging in as SSR
 Setting Preferred Name (Optional)
 Populate current and future schedules
 Logging in as an Employee
 Reviewing the system Sections
 Viewing the Schedule

User Guide
Reference Page
Number
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Time

Topic
 Requesting Vacation (Adding Calendars)
 Requesting Shift Trades
 Placing Availability/Unavailability and VTO
Requests
 Setting up Preferences
 Job Aides and User Guides for Employees
 Automated EE Notifications
 Employee Availability Process
 Employee Trade Request Process
 Employee Unavailability Process
 The Impact of KP Schedule Employee Self-Serve
functionality on Staffing Office (SO) Processes and
Workflows
 Eliminating paper from SO processes
 Exceptions (example: EE requests that
require waiver of contractual
agreements)

User Guide
Reference Page
Number
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AGENDA D AYS T W O –FOUR

Time

Topic
 Introduction to KP Schedule – Staffing and Scheduling
 Training Goal

User Guide
Reference
Page
Number
5
5

 Organization Unit

5

 Session Overview

6

 Getting Familiar with Staffing and Scheduling

8

 Navigation

8

 Screen Layout

8

 Screen Components

9

 Logging on to KP Schedule

12

 Password/Password Reset

13

 Help Section

14

 Navigation Icons

15

 Navigation Tips

15

 Searching for Records

16

 Connecting Information

20

 Scheduling

22

 Schedule Screen Areas

22

 KP Schedule Configuration

24

 Scheduling Responsibilities

26

 The Staff Scheduler Screen

28

 Schedule Components

30

 Pay Codes

30

 Activity Codes

31

 Format (Transparent vs. Solid)

31

 Profiles

33

 Stations

34
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Time

Topic
 Positions

User Guide
Reference
Page
Number
36

 Creating and Balancing a Schedule

37

 Rotating Schedules

37

 Set Up/Edit/Delete

39

 Expiring Rotating Schedule

44

 Opening a Department Schedule

47

 Selection Styles and Schedule Validation

47

 Creating Department and Employee Schedule

48

 Schedule Screen Components

49

 Schedule Screen Functionality

55

 Making Changes Directly on the Schedule
Screen
 Schedule Notes

56

 Link to Employee TCS in the Portal

61

60

 Responding to Employee Request

62

 Limiting Schedule Information Displayed

64

 Grouping

64

 Sorting

64

 Viewing Highlighted Activities or Pay
Codes
 Filters (Enter, Expand, Apply, Clear, Save,
Load, Collapse)
 Opening Schedule by Schedule
Group/Profile Group
 Balancing a Schedule
 Adjusting the Schedule

64
64
65
65
69

 Balancing Grid Format

70

 Employee Schedule Exceptions

72

 Viewing Calculated Data

76

 Publishing Schedule

77
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Time

Topic
 Printing Schedule
 Retaining Schedule History
 Schedule Archives
 Scheduling Workflow and Timeline

User Guide
Reference
Page
Number
78
80
81
84

 Shift Trades

89

 Daily Schedule Maintenance

91

 Current Staffing Overview
 CSO Screen Navigation

92
93

 Staffing Summary and Detail
 Schedule Notes on the CSO Screen
 Daily Staffing Tasks

97

 Updating CSO Information

104

 Compare Employees

106

 Broadcast Open Shift Notification

113

 Sending Someone Home Due to Low Census

123

 Payroll Reconciliation
 Active Roster on CSO Screen
 Preferences

125
125
125

 Default Organization Unit

125

 Default Schedule Group

125

 Event Subscriptions

125

 Reports

125

 Audits

125

 Expired License Verification

125

 Employee Note History

125

 Staffing Templates

125

 Scheduling Reports

125

 Qualified Staff Report

125
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Time

Topic
 Glossary

User Guide
Reference
Page
Number
126
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AGENDA D AY F IV E

Time

Topic
 Staffing Office Processes – KP Job Aides
 Creating Employee Record
 KP Schedule Interfaces
 New Hires & Transfers into KP
Schedule
 Non-LCRC License
 Individual Rotating Schedule
 Assigning Employee Stations
 Employees Manually Entered into KP
Schedule
 Cost Center Configuration (Informational)
 Cost Center Staffing Template
 Scheduling Process
 Create 4-Week Schedule
 Schedule Archive
 Holiday (UHW & L29) Process
 Committee
 Extended Leave
 Modified Work
 Temporary Schedule Changes
 My Totals on Schedule Grid
 Publishing Schedule
 Daily Staffing
 Daily Availability Assessment
 Updating Acuity
 Sick Calls
 Floating Staff
 Broadcast Open Shift

User Guide
Reference Page
Number
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Time

Topic
 Daily Shift Roster by Schedule Group
 Voluntary Cancels
 Review Time Off Requests on Posted
Schedule
 Trades assessment
 Timekeeping
 Payroll Reconciliation
 Terminations and Transfers Out
 Transfer out of KP Schedule
 Transfer within KP Schedule
 Termination Revision/Reversal
 Reports and Audits
 Expired License Verification
 Audits
 Training Conclusion
 Training Evaluation
End of Session

Training Agenda

User Guide
Reference Page
Number
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Appendix AW
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Appendix AX
Table 1. Capital Expense Summary
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Table 2. Operating Expense Summary
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Table 3. Return on Investment- Centralized Model

Notes:
•
•

•
•
•
•

•

Reduce OT by 1% in centralized model (avg wage rate $80/hr) beginning in 2018. Overtime savings calculated assuming a 1% reduction in total overtime
hours across regular OT, double OT, and 3rd weekend OT, with more weight placed on reductions in double and 3 rd weekend OT
FTEs needed were calculated in two ways: 1) based on a ratio of 1 cross-trained staffer/scheduler to 175 employees (conservative estimate per LMI
benchmark of 1:220 for community hospitals) and 2) based on a ratio of 1 cross-trained staffer/scheduler to 200 staffed beds; FTEs were adjusted in order to
ensureK2.
adequate
of all shifts;Centralized
Employee count
includes all bedded units plus respiratory therapy and agency nurses (avg. .9 FTEs); peri-op and
Table
Returncoverage
on InvestmentModel
support service departments were not included as they are not consistently staffed by the staffing office
Additional
timekeeper
were included
in each model
prior to the expected KP Time replacement date due to additional manual processes required by the
Table
K2. Return
on FTEs
InvestmentCentralized
Model
antiquated system
All compensation figures include tax and benefits ($98,283 for staffers/schedulers/timekeepers and $140,446 for managers)
Business on-going support costs include new staffing office improvement team (led by the Staffing Office Director and 10 FTE as recommended by IT and API
vendor)
Table
2. Return
oncalculated
InvestmentModel
Severance
costs are
with Decentralized
the assumption that
5% of unionized employees will take voluntary severance of $67,332/FTE, 75% will be repurposed
through EISA within 6 months and 20% will either be repurposed through EISA in 1 year or leave without additional severance. Assumption that 75% of
managers will receive standard severance and 25% will be repurposed without severance.
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Table 4. Return on Investment- Decentralized Model

Notes:
•
•
•

Reduce OT by 0.9% in decentralized model (average wage rate $80/hour)
Overtime savings calculated assuming a 1% reduction in total overtime hours across regular OT, double OT, and 3 rd weekend OT, with more weight
placed on reductions in double and 3rd weekend OT
No reduction in force
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Appendix AY
Cost-Benefit Analysis

Notes:
•

Reduce OT by 0.9% in decentralized model (average wage rate $80/hour)

•

Eliminate FTE incongruence: $5,262,400/year

[current non-holiday OT (1,194,131 hours )/ current productive hours (12,865,149) *0.9%]
[FTE Disparities remediation is an opportunity to utilize an FTE up to their full status (0.6 FTE vs 0.8 FTE); based on
covering gap with overtime (mix of 1.5x and 2.0x). ($55/hour x 230 instances/week x 8hr shift x 52 weeks/year)]
•

Eliminate Shift differential incongruence: $1,394,266/year

[average FTE incongruence x average FTE (0.7) x 2080 hours x $80/year x 9% improvement (based on Evening diff 11%,
Night diff 17.5%)]
•
•
•

At Hoc contract discontinuance: $1,300,000/year
Eliminate ANSOS production costs: $720,000/year
Soft Opportunity Cost Savings: Potential risk for an ANSOS failure would have financial impact (estimated at $0.2M/yr.), but is listed in soft savings
due to characterization as an opportunity cost (not measurable unless it occurs) and therefore no positive savings potential
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Appendix AZ

Medical Center Implementation Readiness Assessment
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Appendix AAA
Deployment Assumptions and Dependencies
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Appendix AAB

Key Rollout Activities
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Appendix AAC

Change Impact and Stakeholder Assessment
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Appendix AAD
IRB Approval

143
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Appendix AAE
Non-Research Statement of Determination
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Appendix AAF- Improvement Methodology and Data Collection Tools
Table 1. Project Data Variables

Table 2. Future Phase: Project Data Variables
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Table 3. MIDAS Nurse-Sensitive Measures
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Table 4. Glossary of Terms

149

IMPROVING SAFE CARE DELIVERY THROUGH TECHNOLOGY
Appendix AAG
Readiness Assessment: Improving safe care delivery through web-based hospital
scheduling and staffing technology
Q1 Age
 <30 (1)
 30-35 (2)
 36-40 (3)
 41-45 (4)
 46-50 (5)
 51-55 (6)
 >55 (7)
Q2 Identified Gender
 Male (1)
 Female (2)
Q3 Professional Role
 Registered Nurse (direct caregiver) (1)
 Patient Care Technician (2)
 Unit Assistant (3)
 Respiratory Care Practitioner (4)
 Support Service Representative (SSR) (5)
 Information Technology (IT) (6)
 Staffing Office Leader (SOM, Supervisor) (7)
 Nurse Leader (Director, NM, ANM, House Supervisor) (8)
 Other (9)
Q4 The current system (ANSOS) is easy to learn
 Strongly disagree (1)
 Disagree (2)
 Somewhat disagree (3)
 Neither agree nor disagree (4)
 Somewhat agree (5)
 Strongly agree (6)
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Q5 The new system (KP Schedule) is easy to learn
 Strongly disagree (1)
 Somewhat disagree (2)
 Neither agree nor disagree (3)
 Somewhat agree (4)
 Strongly agree (5)
Q6 It is convenient for me as an end user to access my work schedule in ANSOS
 Strongly disagree (1)
 Somewhat disagree (2)
 Neither agree nor disagree (3)
 Somewhat agree (4)
 Strongly agree (5)
Q7 It is convenient for me as an end user to access my work schedule in KP Schedule
 Strongly disagree (1)
 Somewhat disagree (2)
 Neither agree nor disagree (3)
 Somewhat agree (4)
 Strongly agree (5)
Q8 The end user has self-service features (e.g. able to request time off, submit availability for
extra shifts and trades) in ANSOS
 Strongly disagree (1)
 Somewhat disagree (2)
 Neither agree nor disagree (3)
 Somewhat agree (4)
 Strongly agree (5)
Q9 The end user has self-service features (e.g. able to request time off, submit availability for
extra shifts and trades) in KP Schedule
 Strongly disagree (1)
 Somewhat disagree (2)
 Neither agree nor disagree (3)
 Somewhat agree (4)
 Strongly agree (5)
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Q10 In ANSOS, the end user is easily able to view their schedule and see "real-time" processing
updates
 Strongly disagree (1)
 Somewhat disagree (2)
 Neither agree nor disagree (3)
 Somewhat agree (4)
 Strongly agree (5)
Q11 The end user is easily able to view their schedule in KP Schedule and see "real-time"
processing updates
 Strongly disagree (1)
 Somewhat disagree (2)
 Neither agree nor disagree (3)
 Somewhat agree (4)
 Strongly agree (5)
Q12 The schedule codes in ANSOS are easily understood
 Strongly disagree (1)
 Somewhat disagree (2)
 Neither agree nor disagree (3)
 Somewhat agree (4)
 Strongly agree (5)
Q13 The schedule codes in KP Schedule are easily understood
 Strongly disagree (1)
 Somewhat disagree (2)
 Neither agree nor disagree (3)
 Somewhat agree (4)
 Strongly agree (5)
Q14 The training adequately prepared me to move to KP Schedule
 Strongly disagree (1)
 Somewhat disagree (2)
 Neither agree nor disagree (3)
 Somewhat agree (4)
 Strongly agree (5)
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Q16 I think KP Schedule will save me time.
 Strongly disagree (1)
 Somewhat disagree (2)
 Neither agree nor disagree (3)
 Somewhat agree (4)
 Strongly agree (5)
Q15 Write one word that reflects your experience with the KP Schedule training

Training Survey (adapted from DeVeer, Fleuren, Bekkema, & Francke, 2011; Putzer & Park,
2010; Sabet, 2005; Stimpfel, Sloan, & Aiken, 2012; "TAM," 2017)
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Appendix AAH

Data Management Timeline
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Appendix AAI
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Appendix AAJ

Survey Results- RN Respondents: Mean Likert Item Value and Variance
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Survey Wordle Results

